12 United States Patent

US007489416B2

(10) Patent No.: US 7.489.416 B2

Ishikawa 45) Date of Patent: Feb. 10, 2009
(54) IMAGE PROCESSING APPARATUS 6,574,670 B1* 6/2003 Eguchi ..........ccovvuenn.. 709/245
6,608,694 B1* §/2003 Akimoto .................... 358/1.15
(75) Inventor: Atsushi Ishika‘?ﬁ(a:J Osaka (JP) 6,735,618 B1* 5/2004 Niwa ..ccovvvvrivniiininnnnnn. 709/207
2002/0051221 Al1* 5/2002 Wakabayashi .............. 358/402
(73) Assignee: Minolta Co., Ltd., Osaka (JP) 2002/0138586 Al* 9/2002 Paleiovetal. ............... 709/207
FOREIGN PATENT DOCUMENTS
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35 GB EP 0 865179 A1 * 9/1998
U.S.C. 154(b) by 731 days. IP 6-103207 471994
JP 8-115278 5/1996
: JP 2000-06924 3/2000 . 1/32
(21) Appl. No.: 10/105,340 P 2000-259513 9/2000
(22) Filed:  Mar. 26,2002 ‘P 20017975 12001
OTHER PUBLICATIONS
(65) Prior Publication Data ) o |
APANcCsc 11CC ACLION 15SUC I. O, , AITCCLCA 1O 4 COUILC
Jap Office Act d Apr. 6, 2004, directed t terpart
US 2002/0140960 Al Oct. 3, 2002 foreign application.
(30) Foreign Application Priority Data © cited by examiner
Mar. 27,2001 (JP) oo 2001-090476 ~ Primary Examiner—Edward L Coles
Assistant Examiner—Thomas ] Lett
(51) Int.Cl. (74) Attorney, Agent, or Firm—Morrison & Foerster LLP
GO6F 3/12 (2006.01)
GO6K 15/00 (2006.01) (57) ABSTRACT
gzj% ggg7 (38828) An MFP can transmit image data read by a scanner by attach-
HOAM 11/00 (200 6. O:h) ing it to E-mail. At the time of transmission, the image data
( 01) | | | input by the scanner and stored 1n a work memory 1s con-
(52) US.CL ... e 3 58{1.16, 358/1 ..15,, 358/402; verted into mail data so as to be transmitted by E-mail, and the
_ 358/ 4%9’ 37_9/ 93.15; 3797100.05; 379/100.08 mail data 1s stored again into the work memory. The mail data
(58) Field of Classification Search ................ 358/1.15, is divided every predetermined reference data size into
358/1.13, 1.16, 1.05, 402, 449, 709/219, divided files which are sequentially transmitted as divided
o 709/236; 379/ 10(_)-05: 100.08 mails. When completion of transmission of divided mails
See application file for complete search history. corresponding to a unit image is confirmed, the image data
(56) References Cited and mail data of the ul}it 1mage are e-:liminated from the work
memory. By sequentially performing such a process, the
U.S. PATENT DOCUMENTS memory use eificiency can be improved while holding image
6,067,168 A 5/2000 Nishiyama et al. ........ 358/1.15  data of aunitimage which has not been transmitted yet.
6,101,526 A 8/2000 Mochizuki .................. 709/200
6,459,499 B1* 10/2002 Tomat .......ccceuvvennnen. 358/1.15 29 Claims, 11 Drawing Sheets

13

OPERATION PART
1

22
EMORY

SCANNER - WORK M - BART

MAIL TRANSMITTER

31 32 33 |—30
DATA DATA DATA
CONVERTER DIVIDER DELETER

16
COMMUNICATION

FIXED DISK

25



US 7,489,416 B2

Sheet 1 of 11

Feb. 10, 2009

U.S. Patent

1 INd4 LN

:

431N0d

dJAd4S TIVIA

NOILVLSAHOM| |NOILVYLSAHOM| « « » |[NOILVLSAHOM

c S e

/

0/ S



US 7,489,416 B2

Sheet 2 of 11

Feb. 10, 2009

U.S. Patent




U.S. Patent Feb. 10, 2009 Sheet 3 of 11 US 7,489,416 B2

COMMUNICATION PART

/G S

e U
21— CPU

E OPERATION PART 11
»p ——{ WORK MEMORY

: DISPLAY 15
235 ROM

; SCANNER 13
24 ' TIMER

; PRINTER 14
D5 — FIXED DISK  fe

16

EEF @I T T S A S B IS IS daE daEm S SO S S S S sk sk sy ey ey e $#EE -



U.S. Patent Feb. 10, 2009 Sheet 4 of 11 US 7,489,416 B2

/G

13 22 16

COMMUNICATION
SCANNER - WORK MEMORY -

MAIL TRANSMIT TER

32 33
DATA DATA
DIVIDER DELETER

30

OPERATION PART FIXED DISK
17 29



U.S. Patent Feb. 10, 2009 Sheet 5 of 11 US 7,489,416 B2

A )

MAIL HEADER PART

TEXT PART

BINARY PART

MIME ENCODED DATA
(ASCII DATA)

MIME ENCODED DATA

(ASCIl DATA)

MIME ENCODED DATA
(ASCIl DATA)




US 7,489,416 B2

Sheet 6 of 11

Feb. 10, 2009

U.S. Patent

NOILVOIANI d41 1INSNVY.L

a5

d31 LINSNVH L

" Q

g /S



U.S. Patent Feb. 10, 2009 Sheet 7 of 11 US 7,489,416 B2

/G 7

e ot~
BT
s
oS4

Sb

S

S

STORE IMAGE DATA
CONVERT TO MAIL DATA
6

E-MAIL HAS PREDETERMINED NoO
DATA SIZE OR LARGER?

Yes

GENERATE DIVIDED FILES S
313
TRANSMIT DIVIDED MAIL S8 TRANSMIT E-MAIL
S9

m TRANSMISSION OF UNIT

IMAGE COMPLETED?
Yes ST10 14

DELETE IMAGE DATA AND MAIL DATA DELETE IMAGE DATA AND MAIL DATA
S

TRANSMISSION OF ALL OF
QIVIDED MAILS COMPLETED?Y

Yes

GENERATE TRANSMISSION LOG 12



US 7,489,416 B2

Sheet 8 of 11

Feb. 10, 2009

U.S. Patent

¥ 314
d4diAld

c 31
d401AIC

¢ 14
d4dIAIC

L 37114
d30IAId

L 49V d

edVv

¢V

L AV

av

edl

¢l

L AL

vivd

1IVIN

e VLYD | oq
JNE

2 VIVD | g
dWg

Lvilva |
dHg

v.1YQ 39VNI

g /S



US 7,489,416 B2

¢ 19Vd 113130 €—

- ENA
I~

-

&N

3

i

7).

m L 49Vd 413130 «—
“ ANE
—

y—

=

&

=

L NC

U.S. Patent

7 IV
A40IAID

UV 3

Q4AIAIT

¢ HYN
A3aiAId

L IV
J3GIAIG

gd0VIH TV

e
NOISSINSNY YL

QU

A e

NOISSIASNY Y.L 20

< L
NOISSINSNVYL

373
Q3aIAC

€ J1d
G3AAIC

¢ 31
a34imd

L 31l
J3alAd

HYN-




US 7,489,416 B2

Sheet 10 of 11

Feb. 10, 2009

U.S. Patent

J 37114 d301AId

).

ele 9 J1I4 43dIAIG

Sd
149

e

¢d

L U

ilt):lltl

€ d9Va

edv

v

L AV

av

c

¢UL

LdL

vivd TV

€ V.1vd
dE

¢ V1Vd

a

A

d

| V.1Vd
di\d

vV1iv(Q

JOVN

O /

cdd

¢(d

L U8

0/ S



NOISSINSNYH L

N Y DI B B B S W e — — e vl Sl MELS mmk mmmt Gh EDEN WS T mevh wwsl BALE TN FEpE GMEN BN SN SN WA mn B W

L 1V J3d1AId

US 7,489,416 B2

€ J9Vd
113130

'

1

i

1

I

1

;

'

'

1

|

'

!

'

1

|

|
e8P
LL]
D
<C
-

M L

¢ 39Vd ,

313730 ML

e el oy s e o wy b i B W o ad I O M

o
—
<{
=
-
LiJ
=
=
O

L 39Vd .
1134130,

E Em BN BN BN BN W wE Aw SN W v N =

Sheet 11 of 11

M L

O 1

- Er s v MM BN B B E =k EE S T W .

1@,
=
~F
m
—
Qd
—
-

JNI L

Feb. 10, 2009

AVARNONEE |

U.S. Patent



US 7,489,416 B2

1
IMAGE PROCESSING APPARATUS

This application 1s based on application No. 2001-0904776
filed 1n Japan, the contents of which are hereby incorporated
by reference.

BACKGROUND OF THE

INVENTION

1. Field of the Invention

The present invention relates to a technique of transmitting,
image data.

2. Description of the Background Art

As one of conventional image processing apparatuses
capable of performing communication through a network, an
MFP (Multi Function Peripheral) 1s known. The MFEP 1s a
composite device having the functions of scanner, copier,
printer, facsimile, and the like. Further, the MFP can attach an
image read by the scanner function or the like to electronic
mail (E-mail) and directly transmit the resultant to an MFP or
the like at the destination via a network such as the Internet or

a LAN.

In the case of transmitting E-mail from a transmission
source to a destination, 1t 1s transmitted via a plurality of mail
servers. In each mail server, a system administrator sets a size
limit for E-mail. For example, when E-mail exceeding the
s1ze limit arrives, the E-mail may be rejected. Which one of
the mail servers through which the E-mail passes rejects the
E-mail 1s not determined.

The si1ze of 1image data 1s increasing and, particularly, the
s1ze ol color image data 1s enormous which 1s about 60 MB
per image and may exceeds the size limit for E-mail set by a
mail server. Consequently, an 1image to be transmitted 1s pre-
liminarily divided by a transmission source so that the size
does not exceed the size limit for E-mail, for example, SO0K
to 2 MB, each of the divided 1images 1s attached to E-mail, and
the resultant 1s transmitted by divided mail to the destination.

The Internet 1s an inirastructure which does not guarantee
data transmission to a destination and in which transmission
data may be dropped out. There 1s consequently the possibil-
ity that any of the plurality divided mails to which the divided
images are attached 1s not transmitted.

At the time of transmitting an 1image from a transmission
source to a destination, generally, for example, when the page
number of the image 1s associated with a management num-
ber of divided mail and 1t 1s determined that all of the divided
mails are recerved by the destination, the image attached to all
of the divided mails 1s printed/output. On completion of the
printing/outputting, all of the divided mails are deleted. In
such a manner, an error in E-mail transmission 1s detected. In
the case of addressing the problem by the transmission
source, all of the divided mails transmitted may be held for
predetermined time.

However, some MFPs do not have a memory capacity
suificient to hold all of divided mails (image data) transmit-
ted. In a general mail server, E-mail which 1s recerved by the
transmission destination 1s deleted from the mail server.

Therelore, for example, when a unit 1mage 1s divided into
a plurality of 1images, a plurality of divided mails to which
divided 1mages are attached are transmitted, and even one of
the divided mails 1s not delivered, 11 the MFP does not hold the
transmitted 1mage, the unit image has to be read again by the
scanner function.

Although divided mails whose non-delivery notifications
are not sent from the mail server may be sequentially deleted,
if even one of the divided mails to which the divided images
of the unit image 1s not delivered, the unit image has to be read
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by scanning. It 1s troublesome for the user to re-transmit the
image by confirming a not-delivered unit image, setting the
original, and the like.

Although 1image data 1s converted into a data format which
can be attached to E-mail and the resultant data 1s attached to
E-mail, even i the image data 1s stored, an 1mage of the
format attached to E-mail 1s held in a memory only at the time
of transmitting the E-mail. Consequently, when the E-mail 1s
not delivered, the format conversion has to be re-executed.

SUMMARY OF THE INVENTION

The present mvention 1s directed to an 1mage processing,
apparatus capable of transmitting image data.

According to the invention, an image processing apparatus
includes: an 1mage input part for mputting image data; a
converter for converting plural 1image data of a unit image
obtained by the image input part into one file for transmission;
a memory device for storing the file for transmission obtained
by conversion of the converter; a divider for dividing the file
for transmission into a plurality of divided files when data size
ol the file for transmission exceeds predetermined data size; a
transmitter for sequentially transmitting the plurality of
divided files via a network; a transmission completion detec-
tor for detecting completion of transmission of the file for
transmission; and a memory device controller for allowing a
f1le for transmission corresponding to a unit image which has
not been transmitted yet to be held 1n the memory device and,
when completion of transmission of a file for transmission 1s
detected by the transmission completion detector, deleting a
file for transmission corresponding to the transmitted unit
image from the memory device.

On completion of transmission of a unit image, a file for
transmission corresponding to the transmitted unit 1image 1s
deleted, thereby enabling the memory to be efliciently used.
Since a file for transmission corresponding to a unit 1mage
which has not been transmitted yet 1s held, even when any of
the divided files 1s not delivered, 1t can be efficiently re-
transmitted.

According to an aspect of the invention, the file for trans-
mission includes a sequence of the plural image data of a unit
image, and the divider divides the file for transmission 1n a
border of unit images 1n the sequence.

By dividing a file for transmission in the border of unit
images, the file for transmission corresponding to the unit
image can be efficiently deleted.

According to another aspect of the invention, the transmis-
s1on completion detector determines completion of transmis-
sion of each unit image after elapse of predetermined time
since transmission of each of the plurality of divided files to
the network.

Since the file for transmission 1s held for predetermined
time atter the unit image 1s transmitted, even when any of the
divided files 1s not delivered, it can be transmitted again more
cificiently.

The 1mvention 1s also directed to a method of transmitting
image data.

The mvention 1s also directed to a computer program prod-
uct.

The mvention 1s also directed to a computer-readable
medium storing a program for controlling a computer to
perform a method of processing 1image.

Therefore, an object of the mvention 1s to improve the
elficiency of use of a memory at the time of transmitting an
image.
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Another object of the mnvention 1s to improve the efficiency
of re-transmission of a divided file when the divided file 1s not
transmitted.

These and other objects, features, aspects and advantages
of the present invention will become more apparent from the
following detailed description of the present invention when
taken 1n conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram showing an example of a network
system applied to a preferred embodiment of the invention.

FIG. 2 1s an external view of an MFP as an 1image process-
ing apparatus according to the preferred embodiment of the
invention.

FIG. 3 1s a block diagram showing a schematic configura-
tion of a controller of the MFP.

FI1G. 4 15 a block diagram showing a part of the functional
configuration of the MFP.

FI1G. 5 1s a diagram showing an example of E-mail used to
send an 1mage.

FIG. 6 1s a diagram showing an example of a transmission
box.

FI1G. 7 1s a diagram showing the flow of E-mail transmitting
pProcess.

FIG. 8 1s a conceptual diagram showing conversion of
image data 1n a first preferred embodiment.

FIG. 9 1s a conceptual diagram showing transmission of
divided mails.

FIG. 10 1s a conceptual diagram showing conversion of
image data 1n a second preferred embodiment.

FIG. 11 1s a diagram showing timings of deleting image
data and mail data.

DESCRIPTION OF THE PR

] ERRED
EMBODIMENTS

L]
ay

Definition of Terms

The term “‘unit 1mage” in the specification denotes an
image printed as the image of an original 1n an apparatus
having an 1mage printer as a transmission destination of an
image, or an 1mage which is input as the image of an original
in an apparatus having an image mput part as a transmission
source of an 1image. In the specification, “page’ 1s used as the
unit. The unit image may be any of compressed 1mage data,
non-compressed 1image data, and image data in a format for
E-mail transmission.

Preterred Embodiments of the Invention

Referring to the drawings, preferred embodiments of the
invention will be described hereinbelow.

First Embodiment

Network System

FIG. 1 shows an example of a network system applied to a
preferred embodiment of the ivention.

As shown in the drawing, a network system 100 has an
MEFP 1 as an 1image processing apparatus according to the
preferred embodiment of the mvention, a mail server 2, and a
plurality of workstations 3 each connected to a local area
network (hereinbelow, “LLAN”) 4. The LAN 4 1s also con-
nected to an external network such as the Internet via a router
5.
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4

The mail server 2 provides known services of collection
and distribution of E-mail. The workstation 3, MFP 1, and the
like connected to the LAN 4 transmit/recerve E-mail to/from
an external device connected to a network such as the LAN 4
and the Internet via the mail server 2. For example, 1n the case
of transmitting E-mail from the MFP 1, first, E-mail 1s trans-
mitted to the mail server 2. Further, the E-mail transmitted to
the mail server 2 1s recetved by an external device at a trans-
mission destination via a plurality of mail servers as relay
servers on the Internet. That 1s, the MFP 1 performs a con-
nection-less communication which does not involve negotia-
tion and confirmation of delivery with the external device at
the transmission destination.

Apparatus Configuration

FIG. 2 1s an external view of the MFP 1. As shown 1n FIG.
2, the MFP 1 has an operation part 11 for receiving various
instructions and imnputs of data such as characters and numeri-
cal values by the operation of the user, a display 12 for
displaying an instruction menu to the user, information
regarding an obtained 1mage, and the like, a scanner 13 for
photoelectrically reading an 1mage to obtain image data, and
a printer 14 for printing an 1mage onto a recording sheet onthe
basis of the 1image data.

The MFP 1 also has a feeder 17 for feeding an original to
the scanner 13 on the top face of the body of the MFP 1, a
paper Ieeder 18 for supplying a recording sheet to the printer
14 1n the lower part, a tray 19 to which the recording sheet on
which an 1mage 1s printed by the printer 14 is ejected 1n the
center part, and a communication part 16 for transmitting/
receiving an 1mage or the like to/from an external device via
a network on the 1nside.

The display 12 1s used for displaying various information
including an 1nstruction menu related to E-mail. The opera-
tion part 11 has a plurality of keys 11a by which various
inputs including selection of the nstruction menu related to
E-mail can be entered. Those components function as main
components of the user interface. The user can enter various
information by using the operation part 11 while recognizing
data displayed on the display 12.

The scanner 13 photoelectrically reads 1mage information
such as photograph, character, and picture from an original
and converts the image information into electric signals,
thereby obtaining the image information as image data 1n a
predetermined format (for example, a bit map format). The
image data obtained by the scanner 13 1s attached to E-mail
and transmitted by the communication part 16 or printed onto
a recording sheet by the printer 14. That 1s, the MFP 1 also
functions as a copier.

The printer 14 prints an image onto a recording sheet on the
basis of the image data obtained by the scanner 13 or image

data recerved from an external device by the communication
part 16.

The communication part 16 transmits/recerves facsimile
data via a public telephone line and transmits/recerves E-mail
to/from an external device connected to a network such as a
L. AN or the Internet via the network. Consequently, the MFP
1 has the function of a facsimile for performing a normal
facsimile communication and also the function of a terminal
for transmitting/receiving E-mail.

The MFP 1 has therein a controller for controlling the
whole apparatus. FIG. 3 1s a block diagram showing a sche-
matic configuration of the controller of the MFP 1. A control-
ler 20 of the MFP 1 takes the form of a microcomputer, and
has a CPU 21 as the main part, a work memory 22 as a
memory such as an RAM from/to which data can be read/
written as a work area, a ROM 23 1n which a control process




US 7,489,416 B2

S

program and the like are stored, a timer 24 having a clock
function, and a fixed disk 25 for storing various information
such as transmission log of E-mail and the like. Those com-
ponents of the controller 20 are electrically connected to each
other via a bus line 29. To the bus line 29 of the controller 20,
the operation part 11, display 12, scanner 13, printer 14,
communication part 16, and the like are also electrically
connected.

The work memory 22 serves as a work area of a computing,
process of the CPU 21 and also an area in which image data
read by the scanner 13 and a file for transmission obtained by
converting the image data so as to be transmitted by E-mail.

In the controller 20, by performing a computing process by
the CPU 21 in accordance with the control process program
stored 1n the ROM 23, various processes according to mputs
from the operation part 11 and a control of the operation of
cach of the components of the MFP such as the scanner 13 and
communication part 16 are executed. The functionrealized by
the control process program includes the various processes
related to transmission and reception of E-mail.

The MFP 1 transmits/recetves data to/from an external
device connected to a network such as a LAN or the Internet
by combining a transmaission protocol used up to a transport
layer called TCP/IP and a communication protocol of a layer
upper than the transport layer. For example, at the time of
transmitting E-mail, an SMTP protocol 1s applied as the com-
munication protocol of the upper layer.

FIG. 4 15 a block diagram showing, as a mail transmaitter,
the function related to transmission of E-mail as one of func-
tions realized by the control process program together with
the other configuration.

A mail transmitter 30 manages E-mail to be transmuitted 1n
a centralized manner. The mail transmitter 30 generates a
transmission box as a table for managing various setting
information such as a destination address, image data to be
attached, and a transmitter address for each E-mail to be
transmitted, and manages E-mail to be transmitted on the
basis of the transmission box. The setting information of the
transmission box includes information entered by the user
through the operation part 11.

On the basis of the transmission box, the mail transmaitter
30 controls reading of image data in the scanner 13, performs
a process which will be described hereinlater on 1mage data
stored 1n the work memory 22 and, after that, transmits the
resultant by E-mail in conformity with the SMTP protocol via
the communication part 16. Further, after completion of
transmission of E-mail, a transmission log as a transmission
record of E-mail 1s generated and stored into the fixed disk 25.

The mail transmitter 30 has, as shown 1n FIG. 4, a data
converter 31, a data divider 32, and a data deleter 33 each for
performing a process on the image data stored in the work
memory 22.

The data converter 31 converts image data of a unit image
stored 1n the work memory 22 into a file for transmission of
the unit 1image for the purpose of transmission 1 E-mail.
Since E-mail cannot directly include binary data, image data
(bit map data) obtained by the scanner 13 cannot be transmit-
ted as 1t 1s by E-mail. Consequently, first, the image data 1s
converted to compressed 1mage data by a compressing pro-
cess according to an MH encoding method, thereby obtaining

compression 1mage data 1n the TIFF format (hereimnbelow,
called ““TIFF data”) and, further, the TIFF data 1s converted by

an encoding method such as MIME (base64) into MIME
encoded data of an ASCII code (herembelow, called “ASCII
data”) The TIFF data and ASCII data obtained by the con-

versions are stored 1nto the work memory 22.
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FIG. 5 shows an example of E-mail used at the time of
transmitting an 1mage. The E-mail 1s E-mail of a multi-part
MIME format having a plurality of text parts which are a mail
header part including predetermined information such as
transmission date of the E-mail, destination address, and
transmission source address, a text part for carrying text infor-
mation, and a binary part for carrying image mformation. In
the binary part, MIME encoded data (ASCII data) obtained
by converting the image data 1s disposed.

In the TIFF format, a plurality of unit images can be formed
in a {ile, so that the ASCII data obtained by conversion can be
also formed 1n a file. That 1s, 1n the binary part of E-mail, a
sequence of ASCII data of a plurality of unit images can be
combined and placed as a file for transmission. To each unit
image, header information and footer information 1s added,
and the boundary between neighboring unit images can be
recognized by the header information and footer information.
In the following, the TIFF data and ASCII data will be generi-
cally called “mail data™.

In a mail server 1n the Internet, as described above, the
system admuinistrator sets the upper limit value of about 1
Mbyte as the size of data which can be transmitted per E-mail.
In order to avoid a rejection of E-mail 1n a mail server, when
the size of E-mail exceeds a predetermined reference data size
(1 Mbyte in the example), the data divider 32 divides the
E-mail. More concretely, when the size of ASCII data
obtained by converting image data to be attached to E-mail 1s
equal to or larger than the predetermined reference data size,
the data 1s divided on the unit basis of the predetermined
reference data size into a plurality of divided files. E-mail 1s
divided into files from the head of ASCII data of the sequence
every reference data size. The divided files are managed by 1D
numbers.

To each of the plurality of divided files, the mail header 1s
added by the mail transmuitter 30 to thereby obtain a divided
mail. The divided mails are sequentially transmitted by the
communication part 16. In such a manner, the data size of
E-mail can be suppressed. Without being influenced by the
limitation of the size of data which can be transmitted per
E-mail, which 1s used in the mail servers positioned in the
transmission path of the E-mail, an image can be properly
transmuitted.

On completion of transmission of divided mails corre-
sponding to a unit image i1n the communication part 16, the
data deleter 33 deletes image data and mail data correspond-
ing to the unit 1mage from the work memory 22. Whether
transmission of the divided mails corresponding to the umit
image has been completed or not 1s determined by referring to
the transmission box.

FIG. 6 shows an example of the transmission box. As
shown 1n the diagram, a transmission box SB has a plurality of
fields.

In a “No.” field, a peculiar ID number for identiiying
E-mail transmitted by the MFP 1 1s indicated. The number 1s
automatically assigned 1n accordance with the order of reg-
istration of E-mail.

In a “destination address™ field, an address as a destination
of an E-mail 1s indicated, which 1s designated by the operation
of the operation part 11 by the user. In the diagram, only one
destination address 1s shown for one E-mail, but a plurality of
destination addresses can be designated.

An “image number” field shows page number of each unit
image ol 1mage data attached. The page number 1s automati-
cally assigned to each unit image when an 1mage 1s captured
by the scanner 13.

A “divided mail” field indicates the ID number of divided

mail and indicates the positions in which the divided mail(s)
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of the unit 1mage shown 1n the “image number” field 1s/are
stored. For example, 1n the drawing, data in the “divided
mail” field corresponding to “1”” 1n the “image number” field
are “1, 2. It indicates that the unit image of the first page 1s
divided into the first and second divided mails which are
stored. In this case, when transmission of the first and second
divided mails 1s completed, it means that transmission of the
unit image of the first page 1s completed. By referring to the
“1mage number” field and the “divided mail” field, the data
deleter 33 determines that the divided mails corresponding to
the unit image are transmitted. Data 1n the “divided mail” field
are automatically generated when E-mail 1s divided by the
data divider 32.

The “transmitter” field indicates an E-mail address of the
user himseli/herself who transmits the E-mail. A “transmaitter
indication” field indicates whether or not the address of the
user himseli/herself 1s to be 1indicated in the mail header of
E-mail transmitted. In the case where the “transmitter indi-
cation” 1s “ON”, the address of the user himself/herself
entered by the user via the operation part 11 1s indicated in the
mail header. In the case where the “transmitter indication™ 1s
“OFF”, an address preliminarnly assigned to the MFP 1 1s
indicated 1n the mail header.

Transmitting Process

A process of transmitting E-mail to which image data 1s
attached performed by the MFP 1 constructed as described
above will now be described. FIG. 7 1s a tlowchart of the
E-mail transmitting process.

When E-mail transmission 1s instructed by operation of the
operation part 11 by the user, an input screen of E-mail setting
information 1s displayed on the display 12. The user operates

the operation part 11 by referring to the display 12 and enters
the address of the destination of E-mail, the user’s address,

“ON” or “OFF 1n the “transmitter indication”, and the like
(step S1). Based on the information entered at this time, the
mail transmitter 30 generates data 1n the transmission box SB
tor the E-mail.

Subsequently, a screen for setting information such as a
mode of reading an original as image data to be attached to the
E-mail 1s displayed on the display 12 (step S2). In the reading
mode setting screen, information such as the size of an origi-
nal to be read, resolution, color (monochromatic/color), and
the like of 1image data obtained by reading the original 1s set
via the operation part 11.

Subsequently, N (N=1) originals are set 1in the feeder 17 by
the user. On the basis of the information set 1n the reading
mode setting screen, the originals are read by the scanner 13
under control of the mail transmitter 30 (step S3), and 1image
data 1s stored mto the work memory 22 (step S4). In the
preferred embodiment, one original 1s obtained as image data
of a unit image, so that image data of N pages 1s stored. That
1s, image data of the unit images of N pages 1s entered.

Subsequently, the obtained 1mage data 1s converted nto
mail data by the data converter 31 (step S5). The image data
of N pages 1s converted to one file made of TIFF data. Further,
the file 1s converted into one file made of ASCII data and the
file 1s stored into the work memory 22.

In the data divider 32, whether the mail data has a prede-
termined data size or larger 1s determined (step S6). If “Yes”,
the mail data 1s divided 1nto a plurality of divided files by the
data divider 32 (step S7).

FIG. 8 1s a conceptual diagram showing that the obtained
image data are converted into mail data and the mail data 1s
divided into divided files. FIG. 8 shows a case, as an example,
where 1mage data of three pages are attached to E-mail. As
shown 1n the diagram, image data BD1 to BD3 are converted
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to TIFF data TD1 to TD3, respectively, and the TIFF data TD1
to TD3 are converted into ASCII data AD1 to AD3, respec-
tively. A file AD constructed by the ASCII data of three pages
1s further divided into divided files D1 to D4 on the unit basis
of predetermined reference data size.

Since the divided files D1 to D4 are obtained by diving data
on the unit basis of the reference data size, the file AD 1s not
always divided at the boundaries of unit images. In the
example of the drawing, the unit image of the first page 1s
divided 1nto the first divided file D1 and the second divided
file D2. The unit image of the second page 1s divided into the
second divided file D2 and the third divided file D3. The unit
image of the third page 1s divided into the third divided file D3
and the fourth divided file D4. That 1s, the second divided file
D2 includes a part of the unit image of the first page and a part
of the unit image of the second page. The third divided file D3
includes a part of the unit image of the second page and a part
of the unit image of the third page.

Referring again to FI1G. 7, 1n step S8, a mail header 1s added
to each of the generated divided files by the mail transmaitter
30, thereby obtaiming divided mail. The divided mails are
sequentially transmitted from the first divided mail 1n confor-
mity with the SMTP protocol by the communication part 16.
Concretely, the communication part 16 establishes connec-
tion with the mail server 2 (refer to FIG. 1). After establishing
the connection, one divided mail 1s started to be transmaitted to
the mail server 2. After completion of transmission of the
divided mail, the MFP 1 recerves a transmission completion
signal sent from the mail server 2 and confirms that the
transmission 1s completed without a transmission error. When
a notification of non-delivery of the divided mail 1s not trans-
mitted from the mail server 2 after elapse of predetermined
time since the transmission of the divided mail 1s finished
from the MFP 1, completion of the transmission may be
determined. It 1s also possible to recetve the transmission
completion signal after the divided mail from the mail server
2 1s transmitted. Not the transmaission completion signal from
the mail server 2 but a transmission completion signal from a
mail server for recerving and relaying the divided mail trans-
mitted from the mail server 2 may be received.

After confirming completion of transmission of one
divided mail, the communication part 16 notifies the data
deleter 33 of completion of transmission of the divided mail
together with the ID number of the divided mail. The data
deleter 33 recetrves the notification, refers to the transmission
box SB, and determines whether transmission of the divided
mails corresponding to the umit image have been completed or
not (step S9).

If transmission of the divided mails corresponding to the
unit image have not been completed yet, the program returns
to step S8, and the next divided mail 1s transmitted by the
communication part 16. On the other hand, 11 transmission of
the divided mails corresponding to the unit image have been
completed, the data deleter 33 deletes the image data and mail
data corresponding to the unit image from the work memory
22 (step S10).

Subsequently, whether or not transmission of all of divided
mails has been completed 1s determined by the mail transmat-
ter 30 (step S11). If the transmaission of all of the divided mails
has not be completed yet, the process returns to step S8 and
the next divided mail 1s transmitted by the commumnication
part 16.

By a similar process, the divided mails are sequentially
transmitted. If transmission ol a unit image has been com-
pleted on completion of transmission of the divided mails, the
image data and mail data corresponding to the unit image 1s
deleted, and all of divided mails are transmitted finally.
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FIG. 9 1s a conceptual diagram showing that the divided
files D1 to D4 shown 1n FIG. 8 are sequentially transmitted by
divided mail. Since transmission of the unit image of the first
page has not been completed on completion of transmission
of the first divided mail DM1, the image data and the like are
not deleted. Since transmission of the unit image of the first
page 1s completed on completion of transmission of the sec-
ond divided mail DM2, the image data BD1 of the first page
and the mail data TD1 and AD1 are deleted. Similarly, on
completion of the transmission of the third divided mail
DM3, the image data BD2 of the second page and mail data
TD2 and AD2 are deleted. On completion of transmission of
the fourth divided mail DM4, the image data BD3 of the third
page and mail data TD3 and AD3 are deleted. In such a
manner, after confirming completion of transmission of a unit
image, the image data and mail data corresponding to the unit
image are deleted.

Referring again to FIG. 7, 1n step S12, the mail transmuitter
30 associates transmission completion time obtained from the
timer 24 with the data in the transmission box SB for the
E-mail, stores the resultant as a transmission log into the fixed
disk 235, and finishes the E-mail transmitting process.

In step S6, 11 the data size of the mail data 1s less than the
predetermined reference data size, 1t 1s unnecessary to divide
the mail data, so that the mail data 1s transmitted by E-mail by
the communication part 16, without being divided (step S13).
After completion of transmission of the E-mail, all of the
image data and mail data are deleted (step S14), a transmis-
s1on log 1s generated (step S12), and the E-mail transmitting
process 1s finished.

The first preferred embodiment has been described above.
In the 1mage processing apparatus, aiter confirming comple-
tion of transmission of divided files corresponding to a unit
image, the image data and mail data corresponding to the unit
image are deleted. Thus, the improved efficiency of use of the
work memory 22 can be achieved. Since the image data and
mail data are held as a unit image, even when any of divided
mails 1s not delivered, the divided mail can be efliciently
re-transmitted.

Second Pretferred Embodiment

A second preferred embodiment of the invention will now
be described. Although the divided files are not always
divided 1n the borders of unit images in the first preferred
embodiment, 1n the second preferred embodiment, the
divided files are positively divided in the borders of the unit
images. The configuration of the 1mage processing apparatus
in the preferred embodiment 1s similar to that 1n any of FIGS.
2 to 4. The flow of the E-mail transmitting process 1s also
similar to that shown 1n FIG. 7. Since only the E-mail dividing
method 1n the data divider 32 1s different, only this part will be
described.

The data divider 32 of the second preferred embodiment
does not simply divide ASCII data of a plurality of unit
images 1n one lile every predetermined reference data size.
When a border between unit images exists, the data 1s always
divided 1n the border. The division 1s made by confirming the
header information and footer information existing 1n borders
of the unit images.

FIG. 10 1s a conceptual diagram showing that the obtained
image data are converted to mail data and the mail data 1s
divided into divided files 1n the second preferred embodi-
ment. In a manner similar to the first preferred embodiment,
FIG. 10 shows the case, as an example, where 1mage data of
three pages are attached to E-mail. Image data BD1 to BD3
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are converted to TIFF data TD1 to TD3, respectively, and the
TIFF data TD1 to TD3 are further converted to ASCII data
ADI1 to AD3, respectively.

The file AD constructed by the plural ASCII data 1s sequen-
tially divided from the head of the file every predetermined
s1ze 1n a data divider 32. When a border of unit images exists,
the file 1s also divided 1n the border. In the example of the
diagram, the unit 1mage of the first page 1s divided into the
divided files D1 and D2, the unit image of the second page 1s
divided into the divided files D3, D4, and DS, and the unit
image of the third page 1s divided into the divided files D6 and
D7. That 1s, one divided file includes mnformation of only a
specific unit 1mage.

The divided files are sequentially transmaitted by divided
mail 1n a manner similar to the first preferred embodiment. As
described above, by dividing the file 1n the borders of the unit
images, the 1mage data and mail data of a unit image can be
promptly deleted, so that the work memory 22 can be used
more elliciently. Since the image data and the mail data are
held as a umit image, even when any of the divided mails 1snot
delivered, 1t can be efficiently re-transmaitted.

Other Preferred Embodiments

In the foregoing preferred embodiments, at the time of
transmission of each of the divided mails, completion of
transmission of each unit 1mage 1s determined by the trans-
mission completion signal sent from the mail server 2. It 1s
also possible to determine completion of transmission of each
unmit 1image after elapse of predetermined time since the time
when the transmission completion signal 1s received.

FIG. 11 1s a diagram showing timings of deleting image
data and mail data at the time of transmission of the divided
mails illustrated in the example of FIG. 10. In FIG. 11, the
lateral direction indicates elapse of time. In the foregoing
preferred embodiments, completion of transmission of the
unit 1mage of the first page 1s determined at time T1 when
transmission to the mail server 2 1s finished. At this time point,
the image data and mail data are deleted. In the drawing, at
time T4 after elapse of predetermined time TW from time T1,
the 1image data and mail data of the first page are deleted.
Similarly, the second and third pages are deleted at time T5
and T6 after elapse of the predetermined time TW since the
unit 1images of the second and third pages are transmitted,
respectively.

By deleting data after elapse of predetermined time, even
when any of the divided mails 1s not delivered 1n a network
such as the Internet, since image data and mail data are held as
a unit 1mage for predetermined time, the 1mage can be re-
transmitted more etlectively.

Although both the image data and mail data are deleted on
completion of transmission of the unit image 1n the foregoing
preferred embodiments, only image data or mail data may be
deleted. In such a case as well, the memory can be efficiently
assured.

In the foregoing preferred embodiments, image data
attached to E-mail 1s photoelectrically read and obtained. For
example, image data received from the outside by E-mail or
the like, image data obtained by being transierred by the
facsimile function, and the like may be used.

Although an MFP 1s used as an example of an image
processing apparatus which can perform a communication
via a network 1n the preferred embodiments, the imnvention 1s
not limited to the MFP. The invention can be applied to any
image processing apparatus as long as 1t transmits 1mage
information via a network.
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While the mmvention has been shown and described in
detail, the foregoing description 1s 1n all aspects illustrative
and not restrictive. It 1s therefore understood that numerous
modifications and variations can be devised without depart-
ing from the scope of the mvention.

What 1s claimed 1s:

1. An 1mage processing apparatus comprising:

an 1mage mput part for mputting 1image data;

a converter for converting image data of a plurality of unait
images obtained by said image input part into one file for
transmission;

a memory device for storing said file for transmission
obtained by conversion of said converter;

a divider for dividing said file for transmission into a plu-
rality of divided files;

a transmitter for sequentially transmitting said plurality of
divided files via a network;

a transmission completion detector for detecting comple-
tion of transmission of each of said plurality of divided
files; and

a memory device controller to maintain 1n the memory
device a section of the file for transmission that corre-
sponds to at least one untransmitted one of the plurality
of unit images and, when completion of transmission of
all divided files associated with at least one transmaitted
one of the plurality of unit images 1s detected by said
transmission completion detector, to delete from said
memory device a section of said file for transmission
which corresponds to said at least one transmitted unit
image, wherein the deleted section of the file for trans-
mission corresponds to two or more of said plurality of
divided files.

2. The 1mage processing apparatus according to claim 1,

wherein:

said file for transmission includes a sequence of said image
data of a plurality of unit images, and

said divider divides said file for transmission at a border of
at least two of the unit images 1n said sequence.

3. The 1mage processing apparatus according to claim 1,

wherein

said file for transmission includes a sequence of said image
data of a plurality of unit images, and

said divider divides said file for transmission at at least one
point that 1s within one of the unit images 1n said
sequence.

4. The 1image processing apparatus according to claim 1,
wherein said transmission completion detector determines
completion of transmission of each unit image on the basis of
completion of transmission of each divided file to a relay
server for receiving and relaying each of the divided files via
said network.

5. The 1mage processing apparatus according to claim 1,
wherein said transmission completion detector determines
completion of transmission of each unit image after elapse of
predetermined time since transmission of each of said plural-
ity of divided files to said network.

6. The 1mage processing apparatus according to claim 1,
wherein said 1mage input part includes a scanner for reading,
an 1mage ol an original.

7. The 1mage processing apparatus according to claim 6,
turther comprising a printer for printing said image data
obtained by said scanner.

8. The 1image processing apparatus according to claim 1,
wherein said input part includes an 1mage receiver for receiv-
ing 1image data via said network or a public telephone line.
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9. The 1image processing apparatus according to claim 1,
further comprising a printer for printing said 1image data
obtained by said image input part.

10. The image processing apparatus according to claim 1,
wherein said transmitter can perform a communication with a
destination via a plurality of relay servers in said network and
transmits said divided files to said relay server.

11. The image processing apparatus according to claim 1,
wherein said transmitter transmits said divided file by E-maal.

12. The image processing apparatus according to claim 1,
wherein said unit image 1s an 1image of one page.

13. The image processing apparatus according to claim 1,
turther comprising,

a table 1 which a correspondence relation between each

unit image and each divided file 1s recorded,

wherein said transmission completion detector determines
whether transmission of divided files corresponding to a
unit 1image has been completed or not with reference to
said table.

14. An 1mage processing apparatus comprising;:

an 1image mmput part for inputting image data;

a memory device for storing image data of a plurality of
unit images obtained by said image 1input part;

a converter for converting the image data of the plurality of
unit images obtained by said image input part into one
file for transmission;

a divider for dividing said file for transmission into a plu-
rality of divided files;

a transmitter for sequentially transmitting said plurality of
divided files via a network;

a transmission completion detector for detecting comple-
tion of transmission of each of said plurality of divided
files; and

a memory device controller to maintain in said memory
device 1mage data that corresponds to at least one
untransmitted one of said plurality of unit images and,
when completion of transmission of all divided files
associated with at least one transmitted one of the plu-
rality of umt 1mages 1s detected by said transmission
completion detector, to delete from said memory device
image data which correspond to said at least one trans-
mitted unit image, wherein the deleted 1image data cor-
responds to two or more of said plurality of divided files.

15. The image processing apparatus according to claim 14,
wherein

said file for transmission 1cludes a sequence of said plu-
rality of unit 1images, and

said divider divides said file for transmission at a border of
at least two of the unit images 1n said sequence.

16. The image processing apparatus according to claim 14,

wherein

said file for transmission includes a sequence of said image
data of a plurality of unit images, and

said divider divides said file for transmission at at least one
point that 1s within one of the unmit images in said
sequence.

17. The image processing apparatus according to claim 14,
wherein said transmission completion detector determines
completion of transmaission of each unit image on the basis of
completion of transmission of each divided file to a relay
server for receiving and relaying each of the divided files via
said network.

18. The image processing apparatus according to claim 14,
wherein said transmission completion detector determines
completion of transmission of each unit image aiter elapse of
predetermined time since transmission of each of said plural-
ity of divided files to said network.
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19. The 1image processing apparatus according to claim 14,
wherein said transmitter can perform a communication with a
destination via a plurality of relay servers in said network and
transmits said divided files to said relay server.

20. The 1image processing apparatus according to claim 14,
turther comprising

a table 1n which a correspondence relation between each
unmt image and each divided file 1s recorded,

wherein said transmission completion detector determines
whether transmission of divided files corresponding to a
unmit 1image has been completed or not with reference to
said table.

21. An 1mage processing apparatus comprising;:

a scanner for reading a plurality of original 1mages to
obtain 1image data of a plurality of unit images;

a converter for converting the image data of the plurality of
umt images obtained by said scanner into one file for
transmission;

a memory device for storing said file for transmission
obtained by conversion of said converter;

a divider for dividing said file for transmission into a plu-
rality of divided files;

a transmitter for sequentially transmitting said plurality of
divided files by E-mauil;
a transmission confirmation part for confirming comple-

tion of transmission of each of said plurality of divided
files;

a transmission determining part for determining whether
transmission of all divided files associated with a umit
image of said plurality of unit images has been com-
pleted or not each time said transmission confirmation
part confirms completion of transmission of a divided
file; and

a memory device controller to maintain in said memory
device a section of said file for transmission that corre-
sponds to an untransmitted one of said plurality of unit
image, and to delete from said memory device a section
of said file for transmission that corresponds to a trans-
mitted one of said plurality of unit images when comple-
tion of transmission of all divided files associated with
said transmitted unit image 1s determined by said trans-
mission determining part,

wherein at least one section of said file for transmission that
corresponds to one of said plurality of unit images
extends over two or more of said plurality of divided

files.

22.'The image processing apparatus according to claim 21,
wherein

said file for transmission includes a sequence of said image
data of a plurality of unit images, and

said divider divides said file for transmission at a border of
at least two of the unit images 1n said sequence.

23. The image processing apparatus according to claim 21,
wherein

said file for transmission includes a sequence of said image
data of a plurality of unit images, and

said divider divides said file for transmission at least one
pomnt that 1s within one of the unmit images in said
sequence.

24. The 1image processing apparatus according to claim 21,
turther comprising a table 1n which a correspondence relation
between each unit image and each divided file 1s recorded,
wherein said transmission determining part determines
whether transmission of divided files corresponding to a unit
image has been completed or not with reference to said table.
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25. The image processing apparatus according to claim 21,
wherein said memory device can store the image data of a
plurality of unit 1images obtained by said scanner, and

when completion of transmission of divided files corre-

sponding to a umit image 1s determined by said transmis-
ston determining part, said memory device controller
deletes 1mage data corresponding to the unit image

which has already been transmitted from said memory
device.
26. A method of transmitting 1mage data, comprising:
inputting 1image data of a plurality of unit 1images;
converting said mput 1image data into a file for transmis-
s10N;
storing 1n a memory said file for transmission;

dividing said file for transmission into a plurality of divided
files;
sequentially transmitting said plurality of divided files via

a network;
determining completion of the transmission of each of said

plurality of divided files;

maintaining in said memory a section of the file for trans-
mission that corresponds to at least one untransmitted
one of the plurality of unit images; and

deleting from said memory a section of said file for trans-
mission that corresponds to at least one transmitted unit
image ol the plurality of unit images when completion of
transmission of all divided files associated with said at
least one transmitted unit image 1s determined, wherein
the deleted section of the file corresponds to two or more
of said plurality of divided files.

27. A method of transmitting 1mage data, comprising:

reading an 1mage of an original to obtain 1image data;

converting 1mage data of a plurality of unit images
obtained into one file for transmission:

storing 1n a memory said file for transmission;

dividing said file for transmission into a plurality of divided
files:

storing said unit 1mages;

sequentially transmitting said plurality of divided files by

E-mail;

conlirming completion of transmission of each of said
plurality of divided files;

determining whether transmission of all divided files asso-
ciated with a unit image of said plurality of unit images
has been completed or not; and

deleting from said memory a section of said file for trans-
mission that corresponds to a transmitted one of said
plurality of unit images when completion of transmis-
sion of all divided files associated with said transmitted

unit image 1s detected, wherein the deleted section of the
file corresponds to two or more of said plurality of

divided files.
28. A computer readable medium comprising a computer
program configured to cause a computer processor to:
input 1image data of a plurality of unit images;
convert said mput image data into a file for transmission;
store 1n a memory said file for transmaission;
divide said file for transmission into a plurality of divided

files:

sequentially transmit said plurality of divided files via a
network;

determine completion of the transmission of each of said
plurality of files;

store 1n said memory a section of said file for transmission
that corresponds to an untransmitted one of said plural-
ity of unit images; and
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delete from said memory a section of said file for transmis- sequentially transmitting said plurality of divided files via
sion that corresponds to at least one transmitted one of a network;
said plurality of unit images when completion of trans- determining completion of the transmission of each of said
mission of all divided files associated with said trans- plurality of divided files;
mitted unit 1image 1s determined, wherein the deleted s maintaining 1n said memory a section of said file for trans-
section of the file corresponds to two or more of said mission that corresponds to at least one untransmitted
plurality of divided files. one of said plurality of unit images; and
29. A computer-readable medium storing a program for deleting from said memory a section of said file for trans-
controlling a computer to perform a method of processing an mission that corresponds to at least one transmitted one
image, the method comprising: 10 of said plurality of unit images when completion of
inputting image data of a plurality of unit images; transmission of all divided files associated with said
converting said input image data into a file for transmis- transmitted unit 1mage i1s determined, wherein the
S1011; deleted section of the file corresponds to two or more of
storing 1n a memory said file for transmission; said plurality of divided files.

dividing said file for transmission into a plurality of divided 15
files; £ % % % %
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